Proteasome inhibitors induce apoptosis in growth hormone- and prolactin-secreting rat pituitary tumor cells.
Proteasome inhibitors induce apoptosis in some malignant cells, and we show here that these inhibitors induce apoptosis in rat pituitary MMQ and GH3 tumor cells but not in normal pituitary cells. Three proteasome inhibitors, PSI, MG-132, and lactacystin, but not the calpain inhibitor, ALLM, dose- and time-dependently caused apoptosis in these cells, and 10 microM PSI caused apoptosis in 70% of MMQ cells and in 25% of GH3 cells within 24 h. A lower PSI dose (10 nM) inhibited GH3 cell growth without causing significant apoptosis or affecting prolactin secretion. Primary rat pituitary cells were resistant to both PSI and MG-132 and did not undergo apoptosis. In MMQ cells, DNA synthesis was slowed (approximately 30%) after 6 h of 10 microM PSI treatment and a partial cell cycle block at G2/M was evident after 8 h. Colorimetric caspase substrate assay and Western blotting of caspase substrates showed that caspases 2 and 3 are activated by PSI while caspases 6 and 8 remained inactive. A broad-range caspase inhibitor, caspase inhibitor III, prevented apoptosis induced by PSI. The results show that proteasome inhibitors induce apoptosis in rat pituitary tumor cells by specific caspase activation. This novel group of drugs may potentially be used in treatment of aggressive pituitary tumors, especially as their action appears relative for tumor cells.